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Abstract. The efficiency of selection, in interspecific hybrid populations of Ipomoea genus, depends on several 
factors among which the authenticity of hybrid plants on which selection is applied plays a major role. Since in 
Ipomoea genus identifying hybrid plants on the basis of quantitative characters is a most difficult task, breeders 
do this by taking into account the few (if any) alternative traits for which there is sound information concerning 
their inheritance. The paper presents the experimental results on testing the authenticity of hybrid plants, in 
Ipomoea genus, by means of RAPD analysis. DNA from hybrid plants belonging to six interspecific direct and 
reciprocal combinations among Ipomoea species was extracted and then amplified with 15 decamer primers 
which, in previous experiments with different Ipomoea  species, produced true polymorphic bands. Six 
dendrograms were constructed  based on  DNA migration in agarose gel and analysis of formed bands. For all 
six combinations analyzed, the pattern of dendrograms proves that the plants which provided the tested DNA 
were true hybrids. It is concluded that RAPD analysis could successfully be used in checking the authenticity of 
hybrid plants in Ipomoea genus when no other cheaper and/or quicker procedure is available. 
 
INTRODUCTION 
 
In the breeding process of most ornamental species, including those of Ipomoea genus, 
performing hybridizations and selection applied in different hybrid generations have become 
routine practices for rather a long time. The efficiency of selection, in interspecific hybrid 
populations of Ipomoea genus, depends on several factors among which the authenticity of 
hybrid plants on which selection is applied plays a major role. This is especially valid for 
most of Ipomoea species in which, due to their frequent inferior position of stigma vs. anthers, 
self-pollination often occurs during the hybridization process leading to much confusion  in 
the course of selection and a low efficiency of this procedure. Since in Ipomoea genus 
identifying hybrid plants on the basis of quantitative characters is a most difficult task, 
breeders do this by taking into account the few (if any) alternative traits for which there is 
sound information concerning their inheritance. The paper presents the experimental results 
on testing the authenticity of hybrid plants, in Ipomoea genus, by means of RAPD analysis. 
 
MATERIAL AND METHOD 
 
Six interspecific combinations, direct and reciprocal, among species of Ipomoea genus 
(I. tricolor [V35] x I. violacea [V13], I. tricolor [V35] x I. purpurea [V50], I. tricolor [V35] x I. 
hederacea [V33], I. violacea [V13] x I. purpurea [V50], I. violacea [V13] x I. hederacea [V33] 
and I. purpurea  [V50] x I. hederacea [V33])   were tested in 2003 concerning the authenticity 
of their hybrid plants. From each parental form as well as from the  twelve F1 hybrid 
combinations, five hybrid seeds were taken at random, germinated in vitro and the seedlings 
were subjected to DNA extraction from leaves. The methodology of DNA extraction, 
purification and amplification followed by migration in agarose gel, visualization of bands 
and  their computerized analysis and interpretation have been in detail described in two 
previous papers in which RAPD analysis was used in establishing philogenetic relationships 
among different species of Ipomoea genus (CORDEA et al., 2001; ARDELEAN et al., 2002). 
The fifteen primers used for DNA amplification as well as the number of polymorphic bands 
produced by each of them in the six direct and reciprocal interspecific combinations are given 
in table 1. 
Table 1 
Primers used in DNA amplification and the number of polymorphic bands 
produced in interspecific hybrids 
 
No. of polymorphic bands produced in hybrids Primer Sequence 
V35xV13 
V13x V35 
V35xV50 
V50x V35 
V35xV33 
V33x V35 
V13xV50 
V50x V13 
V13xV33 
V33x V13 
V50xV33 
V33x V50 
OPC-01/MIC-01 5`-TTCGAGCCAG-3` 10 11 9 10 9 9 
OPC-02/MIC-02 5`-GTGAGGCGTG-3` 11 15 7 10 8 9 
OPC-04/MIC-03  5`-CCGCATCTAC-3` 9 8 7 9 8 8 
OPC-06/MIC-04  5`-GAACGGACTC-3` 8 10 5 7 8 8 
OPC-07/MIC-05  5`-GTCCCGACGA-3` 10 11 8 5 10 7 
OPC-09/MIC-06  5`-CTCACCGTCC-3` 6 7 9 7 5 7 
OPC-10/MIC-07  5`-TGTCTGGGTG-3` 8 8 7 7 7 8 
OPC-11/MIC-08  5`-AAAGCTGCGG-3` 11 7 6 5 10 9 
OPC-12/MIC-09  5`-TGTCATCCCC-3` 7 5 8 5 6 7 
OPC-14/MIC-010  5`-TGCGTGCTTG-3` 8 7 6 7 9 7 
OPC-15/MIC-011  5`-GACGGATCAG-3` 6 5 7 7 9 7 
OPC-16/MIC-012  5`-CACACTCCAG-3` 12 9 9 5 9 9 
OPC-17/MIC-013  5`-TTCCCCCCAG-3` 8 7 8 5 8 8 
OPC-18/MIC-014  5`-TGAGTGGGTG-3` 9 7 5 7 6 6 
OPC-20/MIC-015 5`-ACTTCGCCAC-3` 13 12 9 7 8 8 
TOTAL BANDS  136 129 110 103 120 117 
 
RESULTS AND DISCUSSION 
 
  The number of polymorphic bands produced by the 15 primers used in experiment are 
presented in table 1. It is noticeable that a rather high mean number of bands/primer (6.3-9.1) 
was produced with each hybrid, which is not unusual in Ipomoea genus (SAGREDO et al., 
1998). 
 The dendrograms constructed by means computerized analysis of polymorphic bands 
and genetic distances between genitors and hybrids obtained by direct and reciprocal crosses 
among these genitors are presented in fig.1. A rather obvious feature of all these dendrograms 
is the fact that in each of them the genitors are quite evidently differentiated while their 
hybrids are more or less distributed between the two parents. 
 Another visible result, clearly illustrated by the dendrograms, is the fact that, at 
molecular level, the direct and reciprocal hybrids are by no means identical. This observation 
could prove of real  value for quantitatively inherited characters in morning glory for which 
maternal effects might play a significant role. 
   a. I. tricolor (V35) x I. violacea (V13)                                                                        b. I. tricolor (V35) x I. purpurea (V50)                                                 
                c. I. tricolor (V35) x I. hederacea (V33)                                                                       d. I. violacea (V13) x I. purpurea (V50) 
               e.  I. violacea (V35) x I. hederacea (V33)                                                                       f. I. purpurea (V50) x I.hederacea (V33) 
 
         Fig.1. Dendrograms constructed by means of RAPD analysis of genitors vs. direct and reciprocal hybrids in 
six  
                   interspecific crosses in Ipomoea  genus. Copenhagen, 2003. (Hd = direct hybrid; Hr = reciprocal 
hybrid) 
The pattern of distribution of direct and reciprocal hybrids between their genitors is 
rather similar, in three combinations resembling a normal distribution (I. tricolor x I. 
hederacea, I.  
violacea x I. hederacea and I. tricolor x I. purpurea). In other three combinations (I. violacea 
x I. purpurea, I. purpurea x I. hederacea and I. tricolor x I. violacea) the hybrids have a DNA 
structure also intermediate between their genitors but obviously deviated towards either 
maternal or paternal parent. Such an inheritance of quantitative characters is not unusual in 
cross-pollinated plants, including morning glory (ARDELEAN et al., 1999; CORDEA et al., 
2000) and it is quite expectable for the molecular structure of DNA extracted from hybrids to 
reflect this type of inheritance. Nevertheless, there is no doubt that, in spite of this deviated 
distribution, the authenticity of hybrids presenting such dendrograms is proved by the 
intermediate structure of  DNA between the two genitors. 
 
CONCLUSIONS 
 
1. RAPD analysis have proved to be an efficient tool of differentiating the Ipomoea 
genitors from each other, on one hand,  and the F1 hybrids from their parents, on the other 
hand, thus this type of analysis allowing an accurate checking of authenticity of interspecific 
hybrids in Ipomoea genus. 
2. In our experiments the Ipomoea hybrids have inherited, at the molecular level, a 
DNA structure which, illustrated by dendrograms, and proved to be intermediate between 
their parental forms. 
3. The differences between direct and reciprocal hybrids of Ipomoea genus are 
obvious and very clearly illustrated by the genetic distances in the dendrograms. Such data 
suggest that for quantitatively inherited characters in Ipomoea genus maternal effects could 
play a major role.  
4. The distribution of DNA patterns of structure, in direct and reciprocal Ipomoea 
hybrids, was either very close to a normal one or obviously deviated towards the male or the 
female parent, but this was not in discordance with the hybrid structure of the DNA revealed 
by the dendrograms. 
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